by the São Paulo State Health Department as DIR IV, at the Franco da Rocha region, with a population of approximately 2,148,835 inhabitants (São Paulo City Health Department 2006 data). This study was approved by the ethics committee on research (Instituto de Assistência aos Servidores Públicos do Estado de São Paulo -IAMSPE). All patients with severe CST, defined as trauma with or without neurological deficit and/or mechanical instability 15 , were accompanied during hospitalization and their data were registered in the database (Table 1) . Patients treated exclusively in the emergency room and discharged, as well as patients suffering severe CST who died at the trauma scene or in the emergency room, were excluded. The (Fig 1) , while 174 (80.2%) had subaxial (C3-C7) injuries (Fig 2) . The mean age of the 217 patients was 36.75±1.06 years, with 52.6% being 20 to 40 years old. Of the 217 patients, 191 were male (88.0%) and 26 were female (12.0%), making the ratio of men to women 7.35:1.
causes of trauma
The main causes for CST were, in order of prevalence, falls (43%), motor vehicle accidents (21%) and diving into shallow water (12%). Among falls, the most frequent type was falls from rooftops. Only 2.9% of the CSTs were due to gunshot injuries. clinical complications and risk factors Medical complications were observed in 45% of the patients, being pneumonia the most frequent (30.2% of all complications) one. Other complications included skin pressure ulcers, urinary tract infections, deep vein thrombosis/pulmonary embolism, wound infections, acute renal failure and hematemesis (Table 1) .
Risk factors predisposing for trauma were identified in 28.6% of these patients. The most important risk factors were alcoholic beverage consumption (59%) and violence (Table 1) .
Associated injuries
Associated injuries were identified in 7.5% of all patients, with head trauma (HT) representing 62.5% of all associated injuries. Of the 217 patients with CST, 4.7% had HT, identified as acute subdural hematoma, extradural hematoma, brain contusion and diffuse axonal injury. Facial trauma was the second most frequent associated injury (50% of all associated injuries). Other associated injuries included thoracolumbar spine trauma, tibia and femur fractures, and brachial plexus injury (Table 1) .
complications We identified complications in 96 patients (45%) of the 217 with CST. When we compared the two groups of patients, with and without complications, we observed no significant differences in age and time between trauma and surgical treatment (Table 2) .
However, there was a significant difference between groups in neurological status. We found that patients assessed as ASIA A or B had a 2.3-fold greater relative risk of developing complications than patients assessed as ASIA C, D or E (Fig 3, Table 3 ). 
Mortality
Of the 217 patients, 33 (15.2%) died during hospitalization. During the ten-year study period, the annual mortality rate ranged from 11 to 22%. Of the patients who died, 27 (82%) were ASIA A (complete quadriplegia), 2 (6%) were ASIA B, 3 (9%) presented with central cord syndrome and 1 (3%) was intact (Fig 4) .
Of the 60 ASIA A patients, 27 (45%) died. Patients presenting with a neurological deficit had a 16.9-fold higher risk of death than patients presenting as ASIA E (p<0.0001).
DiScuSSiON
São Paulo City is the most populous city in the Southern Hemisphere, with an estimated population of 11.016.703 inhabitants, and a population density of 7.247 inhabitants/km 2 . CST involves severe trauma and serious complications, with clinical status differing according to the severity of ST. The ASIA created a scale that classifies the functional (neurological) status 16 . This scale has proven useful in determining patient prognosis and treatment.
This study prospectively evaluated 217 patients suffering from severe CST during a ten-year period in an estimated population of 2,148,835 inhabitants. We found that the incidence of severe CST was 10.09/million population/year, an incidence lower than those documented in the United States and Europe [17] [18] [19] [20] . Our series, however, included only patients who required specialized treatment, while excluding patients who did not survive the trauma at the time of the accident or in the emergency room, as well as patients who suffered light trauma without the need for specialized treatment. Thus, our series represents only patients with a real need for post-trauma treatment.
The average age of our patients was 36.75 years, with the majority (53.6%) aged between 20 and 40 years. However, the age group showing the highest frequency of accidents may vary according to location and country of origin 21, 22 . In agreement with most published series, we found a high male:female ration, 7.35:1. About 80% of patients showed involvement of the subaxial region, while the remainder showed involvement of the O-C1-C2 region.
We identified risk factors predisposing for trauma in 28.6% of these patients. The primary risk factor was alcoholic beverage use, observed in 59% of patients who presented risk factors and in 17% of all patients with CST. The average age of patients who used alcoholic beverages was 40.39±2.4 years (mean ± standard deviation of the average), with a median of 37.8 years. The second most frequent risk factor was violence, observed in 10% of patients.
Forty-five percent of patients with CST had some type of medical complication, the most frequent being pneumonia, observed in 30.2% of patients with complications. Among the patients with pneumonia, 85% were classified as ASIA A or B and only 15% were classified as ASIA C, D or E, indicating that patients who lose the ability to walk were at higher risk for developing pneumonia. Moreover, even patients with partial deficits, but who maintain some degree of functional strength, were at lower risk of infections of the respiratory tract. Other clinical complications observed included pressure ulcers, urinary tract infections, deep vein thrombosis/ pulmonary embolism, wound infection, acute renal failure and hematemesis.
Associated injuries were identified in 7.5% of patients. The most common was HT, which represented 62.5% of all associated injuries. About 4.6% of all patients with CST had HT. Due to the mechanism of cervical trauma, the chest and head are at greater risk of associated injury.
The timing of surgical treatment and its relationship to complications have not been determined. While some studies have demonstrated that surgical treatment during the acute phase of trauma makes no difference when compared to late stage treatment, others reported that early surgical treatment worsens neurological status 23 . Early treatment has been found to be beneficial by stabilizing the spine and putting the patient in a position to benefit from physical therapy and rehabilitation 24 . When we divided patients into two groups, according to the presence or absence of clinical complications, we observed no significant differences in age and time between trauma and surgery. However, patients classified as ASIA A or B were at 2.3-fold greater risk of developing complications, and patients presenting with neurological deficit had a 16.9-fold greater risk of dying than patients presenting as ASIA E. Thus, the most important risk factor for clinical complications in patients with CST is neurological status.
In conclusion, 45% of all patients with CST had clinical complications; 7.5% of patients with CST had associated injuries in other organs; pneumonia was the most important clinical complication; alcoholic beverage use was the most important risk factor predisposing to CST; patient age and time between trauma and surgery did not influence the development of medical complications; neurological status was the most important factor in determining morbidity and mortality.
